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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a surface-acoustic wave 
device, capable of effectively confining the energy of a surface 
wave and reducing a loss and improving the filter 
characteristics. 

SOLUTION: The surface-acoustic wave device comprises at 
least one comb- like electrode 14, having a plurality of 
electrode fingers 14a and 14b and first bus bar electrodes 14c 
and 14d formed on a piezoelectric substrate to excite surface 
acoustic waves which have an anisotropy index T <-1 of a 
propagating direction. In this device, when a wavelength of the 
surface wave is A . the film thicknesses of the fingers 14a and 
14b are 0.04 A or larger. Thicknesses of at least parts 17 and 
18 of the first and second electrodes 14c and 14d are larger 
than those of the fingers 14a and 14b. The energy of the 
surface wave is confined in the direction perpendicular to the 
surface-wave propagating direction. 
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i§i&* $ e> Ceil A S C 4 T£ . 

[0060] S&6CD2fe9!W:. etR*lfiJ<OS*tt»SaT 

4, *1, ^2^UA^lgi^-T^^< tfe l 

wttsiifisi^^r. ffirsB«a»©Bsm«h 1. tu 

+ v 74>& 3 * L 2 . «ffi«0«ft«r A t L 

tctzic, mmLtciz < 1 ) - (6) <D\,*Ttifrwmtt 
[0061] i4^6©^©^0iiw, arte 

[0062] ±gBS*ttt&«T*«, T<-lt* 

flB«#Jttli3ftSL i TaO, Sfe. MiLtf3 6 a Y 
cutX^»LiTa0 3 IWfflt^nS. 
[0063] *BW©H©JMfi'Ctt. *^«C«-6»tt 

[0064] 

onttftsrttfiKoAm&anw^HQi-r&c tic* 

[0065] (»lOHftW)03«, 

ttStirc^. EmSS2{i3 6" YcutXISftLi 

[0066] ±tajEE«»«2±Cca»©-ja^»WttS 

C»&. r«cfe«. ^^^3. 4. «UB»T5 
-7R^1^^ K8-1 2^feO s: CCCft6^^-r€>gB 

[0067] ^HtKM(D»1^B3gSa 1 
K 8 ifiXlM** Mto* v F 9 **ffl*«^4 Urffll* 

^JK^^3. 4ft«MK:ttR3tvct»&. «tt 
Kl 0-1 2«r-^m{5tc^?ft^ 0 ±^SL^J 

[0 0 6 8 ] -■&WttK?».3... 4.]St«3fe?J»*« : ?-5-. 
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[oo69] ^mmm-cu. m^m^m* 3 , 4 <d**^ 
100^, sft^cDm®i<D^« 1 oom^, £ 

3 1 umtZtiXiaK). f^ot. 5f^®^<D^g« 
4. 63 ium<!:i*ttTC>S 0 it^JM^S^3£i^J8fc& 

Wfi 55/im. II^O^W 8 5 *f f 0 . &J£t« 

©fi®gcD;££m i o o#r£> o > H®gfS f *7 *ifi 

2. 4 1jum, t-ftfr^t£^®i£<E>ifcgtt4. 81m 
[007 1] ^JfE^^6r«, #^@©m^ti3< 

i o o o . m@^rg e»^tt2. 1 

[0 07 2] ft*. 0 3ic*5l>r, «r£S-?3-^7tt. 

4&M^J«g*J&F5--7 % mm>*v K8- 

*l*l>T/ C^©mSO^tt4 2 0nm<h3*rTl> 
&„ ftoT. ia^JM^^3. 4©»ttasffi«©ftfi*J 

4. 6 3tfmt*UJ&. m&\mm*3. 4(C*$tf3 
«WB««©S«*©fflW<0«»Stb [h/A (%) ] 

». 9. i%r&s 0 

[007 3 ] 7«c*$^-5»tt« 
@&©&g«4. 8 1 nmt*ycfc, &3MftiR?- 

5 . 7 K^^««««a^««ffi<oaUK>MttftH: [ h 
/A (%) ] tt8. 7%-C&&. 

[0074] 3 ±!Sit^JJR^^-3 . 4KtfttM 
W«tg^5-7©C>mK:*Jl>Tfc, W^ttOWS 
Odutytt, 0. H3T?wai«$tirt^ 
it^J^^3, 4S^JMi^5-7«f 
W©;U;i-«fitcfe|,ir, 4 2 0nm©Al*6ft 
ZnmmJzlCB 4 0 n m<D/l*<D2@@(Dm@M*«® 

[oo75]hib, 4&vmm& 
T-wwttaMsaaB^ 1 3 n*. **cc»jg®g 1 4 # 

EBSfirfc^ fi»gmfii 4<D^ffi«<H»*foi^ffl)K: 

yu- tw>*jrm«i 5. 1 e^nst-rci**. a 

1 4 tt. 8&*©m«fe 14a. 14b 
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£o tHttOttWR Hat. a»0«g}B 1 4 b <b 

sclera* ^tcieas^r^s. 

SffiJgl 4 ate, -BiH-C^'X/^-mffil 4 cicSttS 

*iTt»*. */c % 8[ft*©«StSl 4 btt % 

Si 4ci»JS»«IfiCiBa3nfc^^-««l 4dtC 

[007 61 1/c, SMS 15, 1 6 « % ^n-eta, & 
»*<D*«fSl5a. 1 6 a©H«%3ettT*Ct«:J: 

10 3. 4RCf3feMK«^5-7*««rS-H^*tWtt 
ftffiBtS?l 3*C*5lvt\ AXA-lil 4 c, 14 

2igoi« i 7, i sawjisjm**. r<t*> 

1 4 c, 1 4 dl£*®flHi*Wr*. 
COf2 0ilI17, 18», A 1 

UT. ftl 7%Stt©BW*WT*C<!:CC3&:-5. 
[007 7]$/c 4 2©e<D«SKl7. 
'<-aS 14c. 14 d±te*5t*T\ /U/^-Ii 1 4 
20 c, 1 4dCC««Snrt>5*SfBl 4a. Hbin* 
14c. 1 4 d iCD«WJ: 0 feaffiReft* 

Ti>5. -Tft:*>^, ^'-iSUc, Hdtii 
*Sl4a. Hbi^AJrH. 2fg(Dliil 
7. 18©*fijgl4a. 1 4 bWCOJ9»BCO*30<, « 

TfcO, -T<c*>^§r = 0. 8-0. 9 AHS<!:3*VCI» 

30 [0078] 44CttMOiVttXlljS»IB 1 Ttt, S:7»JK 
^^3. 4RCJ f 3feiWKftST5'-7^ Hl^U 
■H»W»Wtt*ll«ftWF 1 3CcJ:0«fiJc3tir^-5. 

K8^AA«^ F9*ffl**Fi U 

» K 1 0-1 2*r-^«ffiK:tt»r-5CiCcj:0, ^ 

^^3. 4R^W»ft»f-5. 7C0^ffi^(D^J¥ 
aW. *figgtf:<LLT9. 1%^C^8. 7%|fjgr*0, 

40 

[0079]fifot, B^m^l 4{C*sWSSfiBgl 4 
a. 1 4bORJ9t. ^^-S&l 4 c. HdOl 

[0 080] ^soswrwt, ^X^-^ffil 

4 c, 1 4 4_nc2mm<Dimmi 7. i8^aii^n 
n^. «ot, ^^-flWi4c» i4dtobwa 

^®iSO^r^« 1 4 0 m/«sBffijS< ^c^, 

[0081] ^<D^m. nwm&mmmzGm-rzmm 
50 «R©^vs©^«^--«a«:earr^ffi«©e«is 
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[ o o 8 2 ] h 2 u. iMz^+zmtemmmsm? i 

2i@OIgil7 1 18«^T^b 
OK, ^^-liUc, 1 4 dCD£ft(D/f#^ft 
Z&tcm^CD^Z^-imi 4 c, 14d£Q$^£Sl 

M©E#fcg{b3tffcC£*|»<,>TB» _LiBit?>«y* 

[008 3 ] H2*6W6jMrJ:Sfc, Wtt3Sffi«©« 10 
&£A<!:L/ci§^GC. AX^l^iWO. 01 A 
ait©^IVm^8. 4m/i#il<&£ 

[0 08 4] #|tftWrB. H2®f&K*>6fc9I5*>&: 
iaifc^^-siuc, 14d«l21@ 

oisii7, i s&ansn. A-x^^iii 4 c v 
i4d%etR-rs*ffiis©*iivm^a< ^n*c 

<fc-5-CV s/Vm> 1 ii**-rc, Ylfc&fiXDx^jMF- 
[0085] HI 4 . ^Sfi^<D5i14^®^g 1 

[0 08 6] H4*69!&*>ttJ:9fC» UttfflOWttj* 

4c, 1 4d^JB«Kt*«^S/c«), SSSta^S 

[0 08 7] fcte, EEHg«<tbT, 3 

6 8 Y c u t XfeiL i TaO, W&*m*ft1fis *<D 
ffeCOcu tft. m«3 3M6* Ycu tX6»L i 
Ta0 3 Sfi«Ml»rt»BltM>»«^«6li. S*>Kffe 

*sittw-cB. 2 mmcommm 1 40 

7, 1 8 1 r«JSSti/c3ft«. 2SBCT)Sffll{co^ 
[008 9]$6tC k lJia©«ffiaSO*2@B<D^ffi 

mcb^-rtitc^T a 1 **^«a 1 -smss&m 

[0090] #SS»W*c*h»tb* ±RrcX'<-mi 1 50 



1 00 952 
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4c. 1 4d£S«fg<fc<Z>»»A<fc. 2ISQliIl 
7. 1 8<D*ffiJSl 4 a. 1 4 bfflOttittB^OfapgGr 

/c. cnB, +»&x*;l'4 r -HDj&ttgb**f9SCC 
[009 1 ] ^XIkM(DlVttftiBaaKIK l r*ti, &@3*J 

is terns, yoizftmmttz. xmzmmit. ± 
E*t9«gt. 2mm<ommmi 7. isoirjim 

?ftff*s*»i>tteccB> +#*MCi^S&*Sr»6n 

[0092] -ecr, ±iB*> ? :/gg<h, 2H§<D1I 

sin 7, 1 a(om&M±zmt2ii> ft&mmimw 
©swi^so^*. femzms u> . (b) Rvme 

[0093)^5 (a)rtt zmmommmi 7, 1 

8<DMI1M#8 4 0 nm (0. 188A) .15 (b) 
B. WEM*S5 6 0 nm (0. 126A) . i6». I 
mMW2 80nm(0. 0 6 3 A ) <DWsS<0^^^s 
"To i5 (a) , (b) &CXH6a>£>9i63fefc«fc5K:, 

»««3W«^-r&«ifij*s 

[0094105 (a), (b) &CFBI6©«aatt % -e 

(Dtctb^CTjkr. 05 (a) . (b) j&imefrhmhfr 
a^ste. 2jnt&o*B*MiELfci*ft. 2naofi 

CH17. 18 0MM«. 8 4 0nmO«^c» % ¥ 
v^Sfir = 6 /xmfffiT. M*52 8 OnmOti 

^cctt, *>^^gfir = 4. 5umfli£-c k -en-en, 

[0 09 5] cne»©»S**— ^jftffira-Ti, 07(C 
jfiiHSCrari. M^0. 159g- 

o. 0 9 4-C&&. ©u MRc/g©m(i« k i^nt 

[0096]^^"C, M^0. 159g-0. 094?: 

KB. 2©SO^OMiI^Ma. tt&|R(DSB^d 
a, A I O^S^rd 0 ilt, Max (dO/da) 3^ 
0. 159g-0. 0 9 4feLhr*nBi:t». 
[0097] (ff2C0XtkM) H8B. *JHttD«24» 
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[009 8] m2<D$mm~C\Z. B8«c^fHB^»» 
tt«i«ft»F2 1^6ti5. C0HWa*tt* 
2 1^ * 1 ©^M©iK9UMMfrF 3 . 4 

[0 0 9 9 ] S8&C7nTJ:5Cc. HMt^ffiiS^ST- 2 1 10 

*i/c3fl©W&*ffi2 3-2 5-«tr*. frfc, 
WcfcHTfc. JEm^fi2 2«, 3 6° YcutXfei 
L i TaOj !6«{Cj:0*riE3tirc»-6. 
t0 1 00] ±ia»»«S2 3-2 5^KW6ti-Ct»-5 

26, 2 7^«3ftTl>*. »»*«2 3-2 5 6Cfc 

g s titcmmmm 2 4 ©«®§©*t&« lst^o. p 

«JfcERSttfclWlS*S2 3. 2 5©*«B©#»ttl 20 
lt^„ 2 7©«WB©*»ttl 2 0* 

T£>& 6 fc*5, «a^«S2 3-2 5 4C*j^S*SBBIffl 
tT??tt2. 1 ^m*C^^. »tt*ffi«©«S«4. 2 

[0101] 3-2 5iftCJ f K*fg2 

6. 2 7» % A l cc<fc&j&S3;fvc*j*K Sti£©2RB 
©«^©T#KJ&iR3*i£««R£ or©BWtt3 2 

©«»c2tLT7. 4%T&&. *ft. #!3Mi2 3 
-2 5©d u t yteO. 7 2r*S 0 30 
[0102] «6^m&2 3-2 5 tt, ^tt^ft, WR* 
OSft|2 3a, 23b. 24a. 24b, 25a, 2 
5bi, J&l, I2©A^-Ii2 3c, 2 3d. 2 
4c, 2 4 d , 25c, 25di *SH*«ec 
*$1>T*>, A^^-ii2 3c, 23d, 24c, 24 
d. 25c, 25d±CC, 2 H9©1i@J^ 1 7 , 1 8 # 
»«3*VCl>*. C©2RB©*ffl*l 7, 18W 

[0 1 0 3 ] ±iB2iia<D««JBl 7, 18*S»«1© 
mMWtmmc. Al^&O. -eolH«8 4 0nm 40 
iStiri^. 1RB©'<X^-««£®BHB£ 
«fWi, 21S01iil7. 1 8©fI@fgffiQ©*g|*i 
iOBIRiO^t^figB. 2/imt*»), 0. 5A*I 

[0104] 4*»««:aE-Dr««3nfeWttaffiie« 

#>{C, ^^-fflJCC*2<D«ajB*»IBL«c*»->^:Ct 

^^K^rTn-r. a*. H9©T#«c7n-r»tttt. * 
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fi£-oT2B@©SfiR*M-r*C±lcj:9. S>h#A 

[0106] *^afcWTM: k «?g«fi2 3- 

2 5 ©Sg*B©Ig/£#, »tt*B«©jRStc»ur 7 . 

4%, «WBBffi2 3-2 5©du tytfO. 72i3h 
ti>6©t\ srjfcLfcJrSfc. iJl@©^@^©.&r 

[0 107] LraQ»( / ^5. ±12© J: ^(C. 2fg©l 
ffiJSl7, 1 8*»R*&C<h6CJ:O fc 7 ^*«tttt 

»Sra©^t^©fiJL2*s, fuj^U/c^ (1 ) - 
(6) cT)Ufnwilfcuti^ii^'C*or*>, 
/t-«s©^«< tt-»©»*sw. «ffi*B©jp#<fcD 
n<3ntvs/vm>ii$nnn e«jfe©7^ji/ 

[0 108] <»3©H*S«) HI 0«, *«9!©#3 

©**«©wtt*ffiaK«©ieiaflWffiiaT*s. m3 
©gs*«©wtt*B««a3 i « 4 ^1 ©g6*w©«itt 

j& i ©n»«©»i»£HraT * c <t tc j: o #iw 
[0109] *mmm#n 1 ©ieMM<baa*£i*. h 
i otc^-r*«flKt^^i>/c«cc % ams^2©±M 

£®CC, S i O, B (i^r) tfi. MfrSOOnrnt 
«S±, aWli^9 K8-1 2±&Hkl>T k l>i?Xb 

£»»r*. *©«*?. imjAcfN^^ f±© 

SiO, ■«x 9 ^>y{cJ:DH^ > r5. C*iK<fco 

r, mm*** K8-i 2±©s i o 2 *m&r&c£ 

tc<fc0, >^^t-4i^*7 F8-1 2 

[0 1 1 0 ] «SfB±©S i O, B©K*(CJ: 

io, K^aji$nri^^x^-mffi^{aftr&»tt 
[oiin -r&to*. *njsw)r«, 01 ncmmm 

T^TJ:^(C V y«^-*«3 2±©^SCC V i^jgtMi 
LtCOS i Q,..JB3.3*WBSn. f-n«Cj:oT^<^/< 
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[0112] *g6ft«TH:> liflWiLtS i O a 
83 3^3^1 »l0fMi5OOnm 
T&D. »tt*ffi»©a«SltT 1 l%iKr*S. $ 
fc. SiO, &<D«E£tt. X>*?ZV>#\c&*)J&1&Z 10 
4rCC>£OT. 2. 2 lg/cm J r£>D, 3&&ttJg& 
1K<0BK2. 69g/cm 3 fcJt^Tsbr 

[oi 133 ±&<o£^fcisxi$i&ztitcmz<o$mm 
(DW&mm&mmo? 4 **»tt£ig 1 2 «ciwt^ 

1", tstos tm<DtciblC % S i o, m^^u^tc 

c £*m*x\mmic Lxmtitzi\tt&mmm&&m<D 

7j>l>Ztt&zm&Vm-* 0 miZlctettZTJj 20 
[0 l l 4] 01 2*>6Ee>*>fcJ:5Cc % l& 3 (D^ffl 

[0 1 1 5 ] m3commmT^ mmm±<oim 

sj:0fel<ncim, ±IB*3©|6*W£|iSI» 

[0116] «*«<!: o-ctt, s 1 o, m\m<o 

S^17. 1 8di^$^TC^cCOCi^r^^r«. JE 

[oii7]ii ^m3<Dm&mx\z % m^mmvmei 

±12© J: 5 KHjS^»Wtt*ffl?a3t«^ec*jwa Ylfcfr 
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fflt>r»ja3n/cT>^ftffls©iafiwi«r. 013^ 

m!£2tlX\,>Z>. §7^-17^^6 1, 6 1 

[0 1 19] coji^ic. — ftco^-M? 4 to 2 5 
l, e i*ffl^acck«:«fcD. r>^^*ffls*»BS"r 

£0 1 4 (C^To 

[0 120] *3gft0I<Z>il<ltt8 1W T>ri-&m 
^70i, SI«feL<«5ft|5Il»8 2. 8 3i^6 
*lTl>£. 7>ft^7 0©^l^- h7 1#T 

^brt^ai^T-6 3. 6 3**. -e-ti-en. mmti, 

<»«liB8 2, 8 3CCS»?*lTt^. 
[0121] C©T>^ftffi«7 0GC:fcl>T« v — *t 
#-39? 4 to* 6 1 , 6 1 jMfl««fl«fc<&«fc 

fir >r±RV&mT>r.i-L UTflH>6Jhf#£. 
[0122] 

fl^a&omiiBcoM^o. 0 4Ajy±r*o, y$a 
6. an. »f2©^^-««©d>«c< it— 

slCtt^XM< ZtlXl.>2><DX % X.*)l*-mC 

[0123] *2©«Wc«*#te*ffi«&BT». L 
1/(L1+L2). T^^^du ty^O. 5J^_br 
YW*ftOx*;u^-Bflt;ii«>S»*3&«ai*Sftft 
-C*oT4>. « 1 C0«Wi|§l«CC» 1 . m2<Ds<X'*- 

<m&<D'pt£ < t b-$t<Dm&&. mmm<Dm&£ K>&m 
<^nri$o, ztitc^^x^x^-imzim-rzm: 
m&o%&vmifimmmz&M'tzim&<D : gmv s k 
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[0 12 4] *fc. m3<omMVU. m&LtciZ (1) 

- (6) ©i*rn*»*«»/c$tir*jo, y 

®&©WjIVs J;0 4>iS< ^t, Vs/Vm 

SfcTCim. mtf^^UfrtCfUfflLtoS^ <£ 10 
[0125] a^MCC**^?. < <!: 

[0126] ;UM-«iC!)*a:< £ fc-ffltt^ ^JS* 

•3 , 2 © e ijUiomsiftwsTJi omfeffi t z&m 

[ 0 1 2 7 ] <h < fc. ^TJi©m^ccit-<r. 2 Jl@ 
fe*B©««JR© 5 ?34>ft < i 1 JI#, *B*tffjk:^2gg 30 

iDKncim^ mil liSOiMA 

ilOW< i^lI^ HitfAu, A fir, W, T 
i v N i &^©*Rfl!>ffi«W«:^*«C^K"CflltfE'r*C 

[0 1 2 8 ] 36tc. «TB©m&BS*Ctt;-<T, itigft 

2«@&»©«^©d>&< i *> i etcfflc^ti^cc*? 

bimz, au 4 Ag. cutt^K^owsE-rAciec 
[0129] *js*js%wrs^<x^-*ffi«c*it»r. 
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So 

[0 1 3 0] 1^03<Dj%^tC**l>? % M£0. 15 
9g-0. 0 9 4<OffiffliO/ct&^CC6i % &&l>t2Ma 
(dO/da) ^0. 159g-0. 0 9 4<7)©iil 

«B<Z>BW**0. 0 4AJ£U:r*»K Y«*|fil<D«ffi« 
<Dx^;l,^^^D3A*^+^ctft>nAjcc^^r*^ 

[0132] HWc. »5 c^9SCC{ftSHItt^BiiS«a 
OCfclvC*. ±ffiduty#0. 5W±T*f). Ytt;© 

Vs/Vm>l ^r, S4M99&Rtttc 1 

[0133] »60A9iCCiR««ttftSiRttl»C«slr»T 

fc. M^b/c^; ( i ) - (6) ©^rn^a^tsnr 

tl. Vs/Vm> 1 ft^T, S&4, «5 0%Qg 

^nwc. Y#*r^«:*JW**ffliftox^ju^-H!Oii 
[0134] «4^«6©^(C«R^9ltt*ll»«HiiC 

V s/Vm> 1 ±TjlV)^ Y«l*rfiJ«C*Jl»r 

[0135] *HWK%zwmmm^*m^xmm 
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[HBOflWftttW] 

[03 ] 1 <D«MK:ft*WttSHttKiE<D 
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* [0 1 4 ] '4«Hfcft*#J»*tfl>^1t2<'X?ACD 
[015] ( a ) Rtf ( b ) tt. S6*<D-«^»»tt* 
[016] S£*©ftSiFS»ttaW87 y 



[04] »l©IBSWaCfJ:b«©/c«)«:ffl*L/t«»tt 
[05] (a). (b)ti k -eti^h, M=840nm 
£^T0 O 

[06 ] M= 2 8 0 n m<DJi&£©=F+ 9 ^?^i!3 

[0 7] i^^&ICMm^^t^^gi 
BtAIMi<DIRI«*^-r@. 

[09] »2<Oj|j»«©»tt*M«KlHS^Jt«©ft:» 

[010] m3<omtWDm£&m&3&zwirzit 



10 



20 



[011] »3 0SUfi«CC*JW*^^-««i, *<D 
[012] »3©^«RCXtt«©^«>ecfflSLft:S» 
[013] *^w«c«*Uiit»ffiisaia*ffli»r»fiR3 



[017] S£«(D»tt^li^ScDS«POKffiB. 
[018] 5^-SE@IB*7nrH. 

[019] ^(om^mm^m^^i^mmcommo) 

V s /V m icoK^^^-TSo 

[02 0] mt<om&mmmim.&tewz>mm(Dd u t 

yiVs /Vmi^K^tl. 

1 -»tt«1in«l 
2-fflt£1K 

3, 4---ff3UNAK? 

8—1 2 F 

1 3- »«itt*fflaats-? 

14- t9Mi - 
14 a, 14b-ttSfg 

14 c, 1 4d-^^-W 
15,1 6-/*ftfg 
17,1 8 -MM 

2 i --•w&mmimmT- 

2 3 a, 2 3 b — 2 5 a, 25b- 
2 3 c. 2 3d-2 5 c. 25d> 
2 6. 2 7-KHB 

3 i -mtt*ffia»s 

33-S i O, R 
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